Real-time assembly landscape of bacterial 30S translation initiation complex.
Initiation factors guide the ribosome in the selection of mRNA and translational reading frame. We determined the kinetically favored assembly pathway of the 30S preinitiation complex (30S PIC), an early intermediate in 30S initiation complex formation in Escherichia coli. IF3 and IF2 are the first factors to arrive, forming an unstable 30S-IF2-IF3 complex. Subsequently, IF1 joins and locks the factors in a kinetically stable 30S PIC to which fMet-tRNA(fMet) is recruited. Binding of mRNA is independent of initiation factors and can take place at any time during 30S PIC assembly, depending on the cellular concentration of the mRNA and the structural determinants at the ribosome-binding site. The kinetic analysis shows both specific and cumulative effects of initiation factors as well as kinetic checkpoints of mRNA selection at the entry into translation.